Objective-To measure the effect on general practitioner referrals for radiography of introducing guidelines of good practice together with monitoring and peer review.
Introduction
In 1981 a joint working party of the Royal College of General Practitioners and the Royal College of Radiologists recommended that direct access to radiological services is essential to family doctors; it shortens the investigation time and improves the quality of service offered by general practitioners.' These 
Methods
The study, which had the full support of the local medical committee and the district medical advisory committee, was carried out between 1 January 1989 and 31 December 1990 in a non-teaching district in England. The district was mainly rural with several small seaside and market towns. A consultant radiologist was nominated as the local research coordinator and was responsible for the day to day running of the study and the preliminary public relations work. Local general practitioners and the hospital medical staff of the district had agreed to the establishment of a radiology referral review committee for the period of the study. The committee was set up to endorse the introduction of the college's guidelines as district policy and to oversee the collection, analysis, and monitoring of referral data from the district's radiology departments. General practitioners and the main specialties were represented on the committee, which was chaired by the local coordinator.
A computerised data collection system had to be set up to monitor each general practitioner's referrals per 1000 patients on the practice list. Baseline general practitioner referral practice was monitored during 1 January to 31 December 1989 and the guidelines were officially introduced on 1 January 1990. The guidelines' acceptability and their effect on referral practice was observed during 1 January to 31 December 1990. Before the guidelines were formally introduced the local coordinator apprised the local medical committee of their content and the nature and purpose of the study. The coordinator or a member of the radiology referral review committee also visited all the larger general practices to explain the purpose of the study, to show the participating practitioners the guideline booklet, and to obtaini their approval. The committee monitored referral practice during the study but there was no reinforcement of the guidelines to assure compliance.
The family practitioner committee was unwilling to disclose the size of individual practices and so, to preserve anonymity, practices were grouped into nine geographical zones 
Before the guidelines were introduced the referral rate from general practitioners for examinations covered by the guidelines was 88 4/1000 registered patients (table I) . This fell to 77 2/1000 after introduction of the guidelines. The referral rate fell in six of the seven zones. The number of zones with a referral rate below 75/1000 registered patients rose from one (representing two practices) to four zones (17 practices) after the guidelines were introduced. Zone D, the only zone with an increased level of referral after the guidelines, also had the highest level of referral before the guidelines. Table II compares the actual number of referrals before and after introducing the guidelines by type of examination requested and shows the absolute change in terms of workload and cost. This comparison is possible because the list size remained largely unchanged over the two year study. The largest reductions were observed in referral for examinations of the skull (30 3%), spine (17-5%), limbs and joints (13.5%), and chest (9.4%). Although together they made up only 8% of referrals in the year before the guidelines the reduction in barium investigation and excretion urography contributed 25% of the savings achieved in the second year.
Discussion
The reduction in referrals we observed and the 23% reduction reported in Plymouth Health District" followed voluntary adoption of the guidelines by practitioners without any reinforcement of guidelines to ensure compliance. Studies of hospital practice suggest that larger reductions could be achieved and sustained if the guidelines became a required standard of good general practice and formal peer review was introduced with steps to ensure compliance, particularly among practices with high referral rates. '4 The variation in referral rates among general practice was much less than that reported in hospitals.'3 '4 tIncrease.
The narrow range of referral rates after the guidelines for six of the seven zones (69 2-81 9/1000 registered patients) suggests an appropriate target referral rate of below 75/1000 registered patients a year. Practices with referral levels above 100/1000 registered patients should urgently review their referral practice. We found two practices (in zone D) with referral rates above 100/1000. Both practices were sited in the grounds of a hospital with a radiology department so each had open and immediate access to radiographic examination. After the guidelines were introduced there were 1582 fewer referrals for radiography and 223 additional referrals for ultrasonography from a registered population of 144 614 patients, resulting in a potential saving of about £13000 excluding ambulance costs. This figure may be even lower in future following the publication, early next year, of a revised edition of the guidelines which will include a new section on diagnostic ultrasonography. No 
